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(57)Abstract: 

PURPOSE: To obtain the beam scanning type laser 
marking device to draw marking line of good visibility with 
shallow depth by setting oscillating frequency and 
oscillating time in one period and emitting plural pulsative 
laser beam in oscillating time. 

CONSTITUTION: A setting means 4 sets a desired pulse 
width corresponding to a resin of electronic part to mark 
and outputs the control signal having the pulse width to a 
controller 3. The controller 3 outputs Q switch pulse 
control signal of off time to an ultrasonic Q switch 
element 2 corresponding to the pulse width of control 
signal sent from the setting means 4. The ultrasonic Q 
switch element 2, by which laser is oscillated when Q 
switch control signal is off and Q switch pulse laser beam 
100 is outputted. The laser beam 100 emitted from a 
laser oscillator 1 is scanned on the marking surface of an 
object 1 2 through an optical axis adjusting mirror 5, beam 
expander 6, scanner mirrors 9, 10, f 0 lens 11, etc. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the beam scan formula laser marking method of scanning the laser beam by which 
outgoing radiation is carried out from CW excitation Q switch pulse oscillation laser oscillation 
machine, and performing marking Desired oscillation frequency and the oscillation time in 1 cycle 
of the oscillation frequency are set up. The beam scan formula laser marking method 
characterized by operating a Q switch element according to the oscillation frequency and 
oscillation time which were set up, and carrying out outgoing radiation of the laser beam of the 
shape of two or more pulse from a laser oscillation machine within the aforementioned oscillation 
time according to operation of the aforementioned Q switch element. 

[Claim 2] Beam scan formula laser marking equipment given in the aforementioned claim 1 
characterized by making it change by changing oscillation time [ in / 1 cycle of the 
aforementioned oscillation frequency / for the number and its cusp value of the aforementioned 
pulse ]. 

[Claim 3] The aforementioned oscillation frequency is the beam scan formula laser marking 
method given in the aforementioned claim 1 characterized by carrying out an adjustable setup at 
the value of the request of the aforementioned oscillation time within the limits of 20 
microseconds - 200 microseconds while fixing to the value of the request within the limits of 
5-50kHz. 

[Claim 4] Beam scan formula laser marking equipment which is characterized by providing the 
following and which scans the laser beam by which outgoing radiation is carried out from CW 
excitation Q switch pulse oscillation laser oscillation machine, and performs marking. A setting 
means to set up desired oscillation frequency and the oscillation time in 1 cycle of the oscillation 
frequency. Control means which operate a Q switch element according to the oscillation 
frequency and oscillation time which were set up. The laser oscillation machine which carries out 
outgoing radiation of the laser beam of the shape of two or more pulse within the 
aforementioned oscillation time according to operation of the aforementioned Q switch element. 
[Claim 5] The aforementioned setting means is beam scan formula laser marking equipment given 
in the aforementioned claim 4 which is the same frequency as the aforementioned oscillation 
frequency, and is characterized by having a means to output the control signal which has the 
same pulse width as the oscillation time in 1 cycle of the oscillation frequency to the 
aforementioned control means, and the means which carries out an adjustable setup at the value 
of a request of the aforementioned pulse width. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention scans CW (Continuous Wave) excitation Q switch pulse 
oscillation laser beam, and relates to the beam scan formula laser marking method and 
equipment which carry out marking of the patterns, such as a character, to the electronic parts 
closed by the resin containing carbon. 
[0002] 

[Description of the Prior Art] A pulse excitation laser beam is conventionally irradiated as the 
laser marking method at the mask with which patterns which should carry out marking, such as a 
character, are drawn beforehand, and the method which can be burn on an object-ed is indicated 
by JP,2-165881,A in the pattern which the marking side on an object-ed was made to carry out 
image formation of the laser beam which penetrated the mask, and was drawn on the mask. 
[0003] By this conventional laser marking method, while becoming that to which the kind of 
pattern drawn on a mask was restricted, whenever it changed the marking pattern, there was a 
problem in respect of the time for mask making — a mask must newly be created — and costs. 
Furthermore, there was also a trouble that management of the mask made it complicated very 
much as the number of the created masks increased. 

[0004] Moreover, the laser marking equipment which uses a liquid crystal mask as a mask is 
indicated by JP,2-187288,A and JP,2-251387,A. Since it can create and save by the data format 
in which the pattern drawn on a mask has versatility if a liquid crystal mask is used, creation 
costs, its management cost, etc. of a mask can cut down sharply. 

[0005] However, with the laser marking equipment using this liquid crystal mask, while the driving 
gear for making a liquid crystal mask drive caused enlargement of eye a required hatchet and 
equipment itself, and high cost-ization, the running cost was [ the life of a liquid crystal panel ] 
also high at eye a limited hatchet. 

[0006] The beam scan formula laser marking equipment which carries out marking to an 
object-ed is indicated by JP,59-45091,A and JP,60-221721,A by scanning the laser beam which 
condensed the laser beam obtained by CW excitation Q switch pulse oscillation to the marking 
side unlike the mask transparency type laser marking equipment explained above, and was 
condensed using the scanner mirror etc. 

[0007] Drawing 5 is drawing showing the composition of conventional beam scan formula laser 
marking equipment, (A) is the plan and (B) is the side elevation. 

[0008] The laser oscillation machine 1 is equipped with the ultrasonic Q switch element 2, and 
carries out outgoing radiation of the laser beam 100 by CW excitation Q switch pulse oscillation 
synchronizing with the Q switch control signal which is the repeat frequency of RF power sent 
from a control unit 3. For example, according to a Q switch control signal as shown in drawing 6 , 
the ultrasonic Q switch element 2 drives and laser oscillation is performed in the oscillation 
frequency and oscillation time which were set up beforehand. It is reflected by the scanner 
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mirrors 9 and 10 attached in galvanometers 7 and 8 f and the laser beam 100 by which outgoing 
radiation was carried out from the laser oscillation machine 1 is condensed by the marking side 
through the ftheta lens 1 1, after being reflected by the optical-axis adjustment mirror 5 and 
expanding a beam diameter by the beam expander 6. And the condensed laser beam 100 is 
scanned by the both-way rotation drive of galvanometers 7 and 8 on the marking side of the 
object 12-ed. 

[0009] And marking of the desired pattern was carried out on the object 12-ed by the laser 

beam 100 scanned on a marking side. 

[0010] 

[Problem(s) to be Solved by the Invention] When performing laser marking to the electronic 
parts by which the resin seal was carried out, good visibility and the shallow processing depth 
are desired. 

[001 1] Although the Q switch pulse laser light by which oscillation time as shown in drawing 6 
was set as 10 microseconds is used with conventional beam scan formula laser marking 
equipment according to the Q switch control signal sent from a control unit, in this laser beam, 
the cusp value was too high and evaporation evaporation of the laser beam irradiation portion on 
electronic parts was carried out in an instant. Therefore, when the laser beam with this high 
cusp value was used for marking, as shown in drawing 7 , the processing depth amounted to 50 
micrometers - 100 micrometers, and there was a trouble that it could not be used in the 
electronic parts of a thin form. 

[0012] It considers as the method of holding down the cusp value of a laser beam low, and how 
to use for marking the laser beam approximated to CW excitation laser obtained by setting the 
oscillation frequency in CW excitation Q switch pulse laser oscillation equipment as 50kHz or 
more can be considered. However, in order to cause the fall of a laser power with the fall of the 
cusp value of a laser beam, shortage of the laser power needed to be compensated with this 
method by reducing the scan speed of a laser beam. Therefore, the trouble of reducing a marking 
throughput still remained by reducing the scan speed of a laser beam. 

[0013] Generally, it is necessary to set laser marking conditions, such as a laser power, as the 
oscillation frequency and the scan speed of a laser beam, and a pan at the optimal thing for 
improvement in visibility, or suppression of the processing depth. You have to set it as the 
respectively optimal thing by the quality of the material and what marking line of the object-ed 
which should be especially carried out marking are drawn. And with conventional beam scan 
formula laser marking equipment, with the scan speed of a laser beam fixed, oscillation frequency 
was changed and optimum conditions were set up. 

[0014] However, by this method, in order that the irradiation interval of a laser beam might 
change in inverse proportion to oscillation frequency, it became a discontinuous marking line, and 
the irradiation interval of a laser beam became a non-dense, the irradiation interval of a laser 
beam became dense, it became deeper processing than required, and there was a trouble that 
the marking line which has good visibility and the shallow processing depth as a result could not 
be drawn. Moreover, although the above-mentioned trouble was solvable by optimizing the scan 
speed of a laser beam whenever it adjusted oscillation frequency, it had left the trouble of 
reducing a marking throughput sharply in this case. 
[0015] 

[Means for Solving the Problem] In the beam scan formula laser marking equipment which this 
invention scans the laser beam by which outgoing radiation is carried out from CW excitation Q 
switch pulse oscillation laser oscillation machine, and performs marking in order to solve the 
above-mentioned trouble A setting means to set up desired oscillation frequency and the 
oscillation time in 1 cycle of the oscillation frequency, It has the control means which operate a 
Q switch element according to the oscillation frequency and oscillation time which were set up, 
and the laser oscillation machine which carries out outgoing radiation of the laser beam of the 
shape of two or more pulse within the aforementioned oscillation time according to operation of 
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the aforementioned Q switch element. Two or more pulses show two or more subpulses 
generated by relaxation oscillation oscillation following a Q switch pulse and it, and it generates 
by setting up the oscillation time in 1 cycle of oscillation frequency for a long time than usual. 
And if marking is performed by the laser beam of two or more shape of this pulse, while the 
shallow processing depth will be obtained by suppressing evaporation evaporation of a resin, in 
order that the irradiation portion of a laser beam may discolor, visibility can be raised sharply. 
[0016] Furthermore, the processing depth and visibility can be made the value of a request of 
the oscillation time in 1 cycle of oscillation frequency by carrying out an adjustable setup 
according to the kind of resin of the electronic parts which should be carried out marking at the 
optimal thing. 

[0017] Oscillation frequency and the oscillation time in 1 cycle of the oscillation frequency can 
fix oscillation frequency to the value of the request within the limits of 5~50kHz concretely, and 
an adjustable setup of the oscillation time can be carried out at the value of the request within 
the limits of 20 microseconds - 200 microseconds. 
[0018] 

[Example] Next, one example of this invention is explained in detail with reference to a drawing. 
[0019] this example is beam scan formula laser marking equipment which equipped the value of a 
request of the oscillation time in 1 cycle of the oscillation frequency of a laser beam with the 
means which carries out an adjustable setup so that a subpulse might be generated following the 
usual Q switch pulse. However, in this example, oscillation frequency and a scan speed are still 
fixed. 

[0020] Although drawing 1 is drawing showing the composition of this example, the great portion 
of beam scan formula laser marking the great portion of [ conventional / conventional 
composition and ] of the beam scan formula laser marking equipment of this example shown in 
drawing 5 is the same, and since the feature is in control of an ultrasonic Q switch element, 
explanation of a duplication portion is omitted. 

[0021] According to the resin of the electronic parts which should be carried out marking, the 
setting means 4 sets up desired pulse width, and outputs the control signal which has the pulse 
width to a control unit 3. A control unit 3 outputs the Q switch pulse-control signal of the OFF 
time according to the pulse width of the control signal sent from the setting means 4 to the 
ultrasonic Q switch element 2. The ultrasonic Q switch element 2 operates synchronizing with 
the Q switch pulse-control signal, when a Q switch control signal is OFF, laser is oscillated, and 
the Q switch pulse laser light 1 00 is outputted. That is, the pulse width set up with the setting 
means 4 corresponds to the oscillation time of a laser beam 100. Moreover, with the setting 
means 4, oscillation frequency shall also be fixable to a desired value. 

[0022] Next, operation of this example is explained with reference to drawing 1 , drawing 2 , and 
drawing 3 . 

[0023] first, the oscillation frequency and its oscillation time of the laser beam 100 controlled by 
the ultrasonic Q switch element 2 based on the kinds (for example, content of carbon etc.) of 
resin of the electronic parts which should be carried out marking — for example, in order to set 
it as 20kHz and 50 microseconds, respectively, the control signal of 50 microseconds of pulse 
width is outputted to a control unit 3 on the frequency of 20kHz from the setting means 4 Here, 
drawing 2 (A) is the wave form chart of the control signal outputted from the setting means 4. A 
control unit 3 outputs the Q switch control signal of the wave shown in drawing 2 (B) to the 
ultrasonic Q switch element 2 based on the control signal outputted from the setting means 4. 
When the ultrasonic Q switch element 2 operates according to a Q switch control signal, the 
laser pulse in the case of the Q switched laser pulse of 20kHz of the wave shown in drawing 2 
(C), i.e., oscillation frequency, and 50 microseconds of oscillation time is oscillated. Two or more 
subpulses P2 to which 50 microseconds of oscillation time are called relaxation oscillation 
oscillation on the property of CW excitation Q switch pulse oscillation laser following the main 
pulse P1 since it is long compared with 10 microseconds of the usual oscillation time generate 
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the wave of the laser pulse oscillated. Moreover, the **** value of each pulse does not become 
steep like the conventional pulse. And marking of the desired pattern is carried out to the resin 
side of electronic parts by scanning the laser beam 100 of the pulse shape shown in drawing 2 
(C). 

[0024] Here, supposing it performs marking to the electronic parts with which the kinds of resin 
differ, it will be set as 80 microseconds as shows the pulse width of the control signal outputted 
from the setting means 4 to drawing 3 (A) (frequency is fixed at 20kHz). A control unit 3 outputs 
the Q switch control signal of the wave shown in drawing 3 (B) to the ultrasonic Q switch 
element 2 based on the control signal outputted from the setting means 4. When the ultrasonic 
Q switch element 2 operates according to a Q switch control signal, the laser pulse in the case 
of the Q switched laser pulse of 20kHz of the wave shown in drawing 3 (C), i.e., oscillation 
frequency, and 80 microseconds of oscillation time is oscillated. In this case, also in the laser 
pulse shape oscillated, two or more subpulses have occurred following the main pulse like the 
case where oscillation time is 50 microseconds. By scanning the laser beam 100 which has this 
pulse shape, marking of the desired pattern is carried out to the resin side of electronic parts. 
[0025] Although the laser beam which oscillation frequency is fixed to 20kHz, and oscillation time 
is changed from 50 microseconds at 80 microseconds, and has a desired pulse shape is 
oscillated and marking is carried out to the resin side of electronic parts in this example 
Oscillation frequency and oscillation time are not limited to these values, oscillation frequency 
can be fixed to the value of the request within the limits of 5-50kHz, and a change setup of the 
oscillation time may be carried out within the limits of 20 - 200 microseconds. That is, when a 
value predetermined from within the limits of 5~50kHz is chosen and fixed, oscillation frequency 
is gradually lengthened from 10 microseconds of oscillation time in 1 cycle of the oscillation 
frequency and the value within the limits of 20 - 200 microseconds is set up as oscillation time, 
the subpulse by the above relaxation oscillation oscillations will occur within the oscillation time. 
[0026] Next, the state of the marking line at the time of carrying out laser marking to the resin 
side of electronic parts using the laser beam which has two or more subpulses following the main 
pulse is explained with reference to drawing 4 like this example. 

[0027] If the laser beam which a main pulse like drawing 2 (C) and drawing 3 (C) and a subpulse 
generate is irradiated in the resin side of electronic parts, evaporation evaporation of a resin is 
suppressed, and since the rate a resin carries out [ a rate ] the heating dissolution increases 
conversely, the carbon near [ which is included in the resin ] the front face deposits on a resin 
front face by the difference in specific gravity with a resin. And the discoloration layer 13 
decolorized when depositing carbon was removed from the resin side, as shown in drawing 4 (A) 
and (B) appears, and the resin portion by which a laser beam is not irradiated, and clear contrast 
are acquired, therefore, the visibility of marking will be markedly alike and will improve Moreover, 
in this example, there is little evaporation evaporation of a resin, and since it becomes marking 
processing from which the carbon on the front face of a resin is removed, the processing depth 
can also be suppressed. 

[0028] furthermore, if a change setup of the pulse width of the control signal outputted from the 
setting means 4 is carried out for a long time like 50 microseconds to 80 microseconds, 
oscillation time will also become long as a result and the **** value of the main pulse of the 
laser beam oscillated will become low — both the number of subpulses increases Therefore, the 
heating dissolution of the resin which has irradiated this laser beam is further promoted as 
compared with the case where pulse width is short, and the amount of the carbon which 
deposits also increases. On the other hand, as shown in drawing 4 (B), the amount of the resin 
which carries out evaporation evaporation can perform marking with the shallower processing 
depth, maintaining good visibility as a result in order to decrease as compared with the case of 
50 microseconds of oscillation time shown in drawing 4 (A). Thus, by the setting means 4, it is 
got blocked and the processing depth of a marking line can be adjusted by [ which change the 
pulse width of a control signal ] changing the oscillation time of a laser beam. Moreover, since 
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the evaporation evaporation of a resin is controllable by changing the oscillation time of a laser 
beam in this way, it cannot be overemphasized that the width of face of a marking line is also 
controllable. 
[0029] 

[Effect of the Invention] As explained above, since the oscillation frequency and the scan speed 
of a laser beam are fixed and an adjustable setup only of the oscillation time in 1 cycle of 
oscillation frequency is carried out at the optimal value, while being able to make the irradiation 
interval of a laser beam the optimal, by this invention, the shallow processing depth and the good 
visibility of the grade which can carry out marking to the electronic parts of a thin form are 
realized. 

[0030] Furthermore, the optimal marking processing conditions can be set up easily, without 
dropping the quality and production capacity of marking, even if the kind of resin of electronic 
parts changes by adjusting oscillation time. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the composition of one example of this invention, and (A) is the 
plan and (B) is the side elevation. 

[Drawing 2] (A) is the wave form chart showing a control signal, it is drawing showing control of 
the ultrasonic Q switch element in drawing 1 , and the pulse shape of the laser beam 
accompanying it, and (C) is [ (B) is the wave form chart showing a Q switch control signal and ] 
drawing showing the pulse shape of a laser beam. However, the pulse width of a control signal is 
set as 50 microseconds. 

[Drawing 31 (A) is the wave form chart showing a control signal, it is drawing showing control of 
the ultrasonic Q switch element in drawing 1 , and the pulse shape of the laser beam 
accompanying it, and (C) is [ (B) is the wave form chart showing a Q switch control signal and ] 
drawing showing the pulse shape of a laser beam. However, the pulse width of a control signal is 
set as 80 microseconds. 

[Drawing 41 It is drawing showing the state of the marking line drawn according to one example 
of this invention, and (A) shows the processing state in the case of 50 microseconds of 
oscillation time, and (B) shows the processing state in the case of 80 microseconds of oscillation 
time. 

[Drawing 5] It is drawing showing the composition of conventional beam scan formula laser 
marking equipment, and (A) is the plan and (B) is the side elevation. 

[Drawing 61 Each wave form chart of the pulse shape of the laser beam in drawing 5 and a Q 
switch control signal is shown, (B) whose (A) is the wave form chart showing a Q switch control 
signal is drawing showing the timing of an ultrasonic Q switch element of operation, and (C) is 
drawing showing the pulse shape of a laser beam. 

[Drawing 71 It is drawing showing the state of the marking line drawn by conventional beam scan 
formula laser marking equipment. 
[Description of Notations] 

1 Laser Oscillation Machine 

2 Ultrasonic Q Switch Element 

3 Control Unit 

4 Setting Means 

5 Optical-Axis Adjustment Mirror 

6 Beam Expander 

7 Eight Galvanometer 
9 Ten Scanner mirror 

1 1 FTheta Lens 

1 2 Object-ed 
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5SfiH8HS£5 o kHzH±ic»^"rsc:t«c<fc^T# 
5 n c jg tf (cia^K b fc u— *f 3t £ ^— * > y 

cfcoT, !f A *7— ©5fCje&«3^J|3&t*ofc. 

[0013] — ric, aBtt©rpi±^iipx«s©aiffl© 

^^{C, U-tf3fc<DRSW«R*£SBBflk £e>fc, 1/ 
-If ^ 7 l— If v-* >£f*fl=£*3Bfc %> © fcR 
ST* 4*fc* v-*>2fT^«2«fe«i© 

[0 0 14] eiCMfrffiTEU v—*fyt<D 

«±fc»^linXICfcoTL£^, ^ItLT, 

>?mmmti*±m\z{&Tt<i±zt^?mmj£$:m{sT 

[0 0 15] 

[aiS»*f*fc«)0¥8] ±BEra«jSt*AHfeT*jfc 
ti>\Z* CWg&gQX-f s^/W^RfiU— tf 



3) 4»RT8 - 14 17 5 8 

4 

L&j&i-sT, ME*tgl«PartlCliR<0/^^«C!)l^«-1f 

20 S^^S© 1 1M ^;Hc*»S55fiBrPflSa#«fc D fcg 
<WL&-?Z>zt\zJ:-DTR$LTZ>*><D'?$>%. fLt, 
^coigSc(D/^;i/X^cDl/-if3t"eT— ^>^£fr5 

®m<D^fcM&&m^%zt\z£^x^mj:m2*m 
[ooi6] ^ bfr, *>^T^**?*fi<3!>8}iB 

20 [0017] §zmm$i%:& &zf j t<Dxmm&»<» 1 
o kH z <Dmfflfo<D&rm<Dm\zm%.is. $&mmm 

[0 0 18] 

[0019] **)B«tt, a«®Qx>f 

30 &<d i im 2Mz&\izmmmm&mmvm\z*iimj£ 
ts*r&« ax** >scu— y 8 *>#m 

[0 0 2 0] ill! #*»«©»jS£^-rBT»* 
40 [0 0 2 1] Rje^S4H, ^-^^T^Wfflfi 

ufc^^^p^oQx-r ^^/^ux^wm^^ia^SQx 

-fyW;MI/- tf 5tl 0 O^tti^^n^o ^^0, R 
tfS4T^$n^/^iH U— 1f5tlOO0Q% 
50 fittmi;:ftJ&LT<'*&. ^fc, Bfil¥a4TH 
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5 

[0 0 2 2] &\z. ^mmmcDmrnz-o^xmi. m2 

[0023] £-r, ^-^tf-r^mT^vmmo 
mm (mx&. x-tf><D&mm$f) ics^t, 

&QX-f ry^^2TMI?$n^U— if>t 1 o 0<Z>2gg 
^&S^J;^co^^^^ja^ ^tifn2 0kH 
z^cfctfS 0 it s (ClS^-rSfc^tC, t££^S4;$>£^ 
2 0 k H z xn)V7.^ 50/is CDMffltfl^©!^ 
®3icffl^$ti^>c ^x. ^2 (A) i^g4 

2 (B) l:it^(DQX^ yfMig^^Sf iQX 

x-r ^ ^awm-^tc ufc^t? xmrfTz zt\z&^x* 

m2 (C) tC^T^OQX-f y^U— *?/Vl<X. r>£ 
f£^&&2 0 kHz^»ri5 0 s <D*f 

<D&m\z. mmmm sous xmigvmnmm ions 
-ifcD#tt±, i;^xp i \zm^xm^mm^m^ 
n<D/v^<D^mm\tvt^(D/vix(o^o\zMmii\tu 

£&^o ^LT, ^2 (C) iZTF-TsVl/X&moiU— if 
^1 0 O^^f^ci^tCck^T. mT^coSIMMic 

[0 0 2 4] d^T, ^SMcO^^t^^^^ic^ 

ti^^^^^Xitg^^^ ^3 (A) \zm~tJ: 
3^8 0msI:^T^ MSI:fi2 0kHzT- 

^\zm^^x, m3 (b) c^foQx-f^fM 
m^^^Qx<^^^2tcm^-r^o s^qx 

-f y 2 **QX-f y 5^fflft-ff (C Lfc^o TftfTT 

^^(htCctoT, 133 (C) C/Tt^QX^7fU 
—tf/^UX, ^IW2 0kHz^» 

F^80/is os-^co u-if/^xa*i^£n<5o ^co^ 

#5 0 u s cD^-a-^^^tc^yt^x^^v^r^ilcogiJ 
a;u^4lt^5. ^cD/'wux&^^-r tf 

[0 0 2 5] *mmmx\$. &mm$i8i$: 2 0 k h z k 

©5tU 5£|gE$[Ifl£5 0 il sfr*> 8 0 u s K&HfcS^T 
^f^co/^l/Xa^^-r^ I/— 1f#£$£ig£-tt-Tffi^ 

<* %^«S«5-5 0 kHz (D®SHF^<O0tH6OMIC 
0 0 il s co^fflf^TS!Jgi9:^^'&Tt>^^^?5:^ ^£ 



(4) 4$§fl¥8 - 1 4 1 7 5 8 

0. ^S^iSS^5-5 0 kHz(D®HF*i^6^C0ffl 
*<D&nffi&8t<DlV'(S7MZ&W 
Z>$£Mftffi 1 0 /i sfr<b&*\Z&< IT^^, %S^P^ 
<h LT 2 0 - 2 0 0 m s C0ffiif*3O|l£^t§ flj 

[0026] &\z, ^mmm<Diu<. 3=/visx\zm*x 
10 <DVtm\z-D^xm4 MLTPW^. 

[0 0 2 7] ^2 (C) ^03 (C) O^^^/^UX 

izm&? z>t. m^cDmtmmm^^n. &\z, mm 
&to&Mm^z&&&m±-rz>%:sb\z. ®m\z^&nx 
^%mffift<<D*-tf>j)mm£<»&m<Dmwz&r)® 
m^mizmm-rz. fit, m4 (a) (b) \z 
7K-r&o\z, m&vrzX-tfy&ffimffift 

rz. *mmmx\z, mmomtm^^K. friwtm 
x. uox.m^^mmx^^ 0 

[0028] mfe^miftzmtiznzfflfflm 
&<&wmLfe?z>t, fgmtisx&i3mm*>&<ter), 

30 %zvx2*>\zfemzn. titm-rz>x-tf><Dmhm±~t 
^4 (b> \z^-?^o\z. mm$£-?z>mm 
<Dm\z, m4 (a) iz^kt^mmms 0 ^ som&Ltt 

%tl>XM'p-fZ>rz®. MtLT, ^«f^^^si^ 

%z>o z<d£o\z, mfe^m4\z&r). Mmmn<D/vi> 
^ x> ^-*>¥&<D^$>fflfflx^zz.tuno&x^fc 

[0 0 2 9] 

50 [0 0 3 0] 2 eic, %^fy]i£igS"r-5C^:trcJ:o 
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7 

[Hi] *rw<&— *MW©*Ij«£^TBt»o. 

(A) tt. WS0T*D, (B) tt, -e<D«aHT 

[H2] HI tC&tt^fi^&QX-f y?*^©ftl«lt^ 

(A) \t. <HHfi^Sr^-rSE»EI"e*D, (B) fck Q 
X^y^MW«^£*T«^H-C*D* (C) (5, u— 

/^Sli 5 0ms fcRg^nTViS. 
[H3] Hlfc^»SjBS«QX-f y^*^©*g»i:-e 

(a) \$. Mwmn*^-?$Lmm-?$>r>. (b) q 

X-f y^HWS-^^-rSE^H-CftD, (C) I/- 

/VVXmtS 0 it s fcKSSnT^S, 

»©ttffl*^-rH-C*D, (A) te. 5gfi«FW5 0MS 
OS^CDJDIJRSB^U (B) »F B 18 0//s 



(5) ftBH¥8 - 14 17 5 8 

<9J8f££^-rHT&0, (A) 

(B) t(0iffl-r*^. 

-f *^S«Wfi^©#««B**U (A) QX-fty 
^fW»fi^£St"K»HT**, (B) tt, S^i^QX 

-w [0 7] a*©if— Ax*^>a;u— if-^— *>^« 

WW«>BM1] 

1 l^— IfRfiS 

2 jBW«QX>f y«KT 

3 fMWg© 

4 R5£#a 

5 3ttM]§H&E3 7- 

6 tf— AX^X/^^ 

7, 8 m\,rt;*<-9 

20 9, 1 0 X**:J-3^— 
11 f (9 U>X 
1 2 ttftftfij 



0A/ 



(A) 



[02] 



OFF 
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(7) 



- 1 4 1 7 5 8 



[03] 



ON 



OFF 




[04] 



[07] 




SO*- 100 Mm 




(8) 



12 
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(9) 



8-141758 



[06] 



ON- 



OFF 



ir~ir~inrT 



!ru u u u l 



OFF 



LLA 
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